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(54) METHOD FOR CLEANING WAFER 

(57)Abstract: 

PURPOSE: To obtain a great cleaning effect without using a cleaning 
solvent beyond a necessary amount and, at the same time, to uniformly 
clean the surface of a wafer by cleaning the wafer while the flow 
velocity distribution of the cleaning solvent in a cleaning tank is changed. 

CONSTITUTION: A wafer 7 to be cleaned is mounted and held on a 
supporting member in a cleaning tank 1. The tank 1 is filled up with a 
cleaning chemical and the chemical overflowing the tank 1 is collected in 
an overflow tank 2. The chemical collected in the tank 2 is circulated in 
the direction shown by the arrow A by means of a pump 4 and supplied 
into the tank 1 from the bottom of the tank 1 through a filter 6. The 
supplying amount of the chemical collected in the tank 2 is not fixed, but 
changed by controlling, for example, the drive of the pump 4. As a result, 
the flow velocity distribution of the chemical in the tank I varies. 
Therefore, the reliability of the cleaning action of the cleaning chemical 
is improved and the surface of the wafer can be efficiently and uniformly 
cleaned. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The wafer washing approach characterized by washing a wafer, changing the velocity distribution of the 
penetrant remover in said cleaning tank in the wafer washing approach which washes a wafer in the condition of 
having made the penetrant remover overflowing in a cleaning tank. 

[Claim 2] The wafer washing approach according to claim 1 characterized by changing the velocity distribution of 
said penetrant remover by controlling the timing of turning on and off of the penetrant remover supplied in said 
cleaning tank. 

[Claim 3] The wafer washing approach according to claim 1 characterized by changing the velocity distribution of 
said penetrant remover by controlling the flow rate of the penetrant remover supplied in said cleaning tank. 



[Translation done.] 
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* NOTICES * 
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damages caused by the use of this translation. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the washing approach of a semi-conductor wafer. 
[0002] 

[Description of the Prior Art] In a semi-conductor production process, various wafer processings, such as thin 
film formation processing, doping processing, resist processing, exposure processing, and etching processing, are 
performed to this wafer after wafer manufacture. A wafer is washed in order to remove the various chemicals 
which adhered on the wafer after wafer down-stream-processing termination required [ among these ], a foreign 
matter, dirt, etc. Usually, a wafer is washed using a chemical in a cleaning tank, and a chemical is washed using 
ultrapure water after that. In such wet washing, conventionally, for improvement in washing capacity, or increase 
in efficiency, prepare a filter on piping for washing processing liquid circulation which is open for free passage to 
a cleaning tank, or the progression in quality of processing liquid itself is planned, or a porous straightening vane 
is formed near [ by the large flow rate ] the processing liquid feed hopper of processing or the cleaning tank 
lower part, and means, such as attaining equalization of the rate of flow, are used. Moreover, ultrasonic cleaning, 
a splash device of a wafer supporter, etc. by the megasonic generator are used. 

[0003] Furthermore, recently, a location (height), a wafer pitch, etc. of the configuration of the location of the 
configuration of a cleaning tank where the velocity distribution in a cleaning tank is searched for by feedback of 
simulation, and the maximum cleaning effect is acquired based on this calculated velocity-distribution simulation 
by computer, and a penetrant remover feed hopper, a direction and talkative, and a wafer supporter, and a wafer 
are defined. 
[0004] 

[Problem(s) to be Solved by the Invention] However, when the velocity-distribution simulation in said 
conventional wafer washing approach is used, a actual velocity distribution differs from the velocity distribution 
by simulation by change of liquid viscosity, fluctuation of a circulating pump of operation, dispersion of the 
diameter of a wafer, wafer number of sheets, flow rate fluctuation, etc. by addition of the drug solution for 
different-species washing, mixing, and concentration change with time. Therefore, even if it constituted the 
washing station in quest of the velocity distribution from which the maximum cleaning effect is acquired by 
feedback of simulation, stagnation (stagnation), the convection current (eddy), etc. occurred in respect of the 
wafer, and a predetermined cleaning effect was not acquired. In this case, even if it discovers a nonconformity 
part which measures a velocity distribution with a actual washing station, and is different from simulation, it is 
not desirable to change the configuration of the equipment which was once designed and was assembled in 
respect of a cost equipment operation stage. Moreover, although washing by making a flow rate increase beyond 
the need is also considered in order to acquire a desired cleaning effect in this case, a running cost increases. 
[0005] It is made in view of the fault of the above-mentioned conventional technique, and a big cleaning effect is 
acquired, without using the penetrant remover beyond the need, and this invention aims a wafer side 
homogeneity at offer of the wafer washing approach in which washing processing is possible at high washing 
effectiveness. 
[0006] 

[Means for Solving the Problem] In order to attain said object, the wafer washing approach concerning this 
invention washes a wafer, changing the velocity distribution of the penetrant remover in said cleaning tank in the 
wafer washing approach which washes a wafer in the condition of having made the penetrant remover 
overflowing in a cleaning tank. 

[0007] In a desirable example, the velocity distribution of said penetrant remover is changed by controlling the 
timing of turning on and off of the penetrant remover supplied in said cleaning tank. 

[0008] In another desirable example, the velocity distribution of said penetrant remover is changed by controlling 
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the flow rate of the penetrant remover supplied in said cleaning tank. 
[0009] 

[Function] By controlling electrically turning on and off or the flow rate of penetrant remover supply, and 
changing the velocity distribution in a cleaning tank, generating of the local stagnation part in the wafer side in a 
cleaning tank or an eddy is prevented. 
[0010] 

[Example] Drawi ng 1 is the block diagram of the washing station in drug solution washing concerning the example 
of this invention. The overflow tub 2 is formed in the periphery of a cleaning tank 1. The drug solution piping 3 is 
connected to the overflow tub 2, and it connects with the pars basilaris ossis occipitalis of a cleaning tank 1 
through a pump 4 and a filter 6. The stroke counter 5 is attached in a pump 4, the stroke number of a pump 4 is 
measured on it, and the amount of drug solution circulating flow with a pump 4 is detected on it. Actuation 
control of the pump 4 is carried out by the controller 8. In this case, the detecting signal from the stroke counter 
5 may be inputted into a controller 8, and feedback control of the flow rate of a pump 4 may be carried out 
based on this input signal. Moreover, a drug solution flow rate is always detected using the ultrasonic flowmeter 
13 of the measurement type outside tubing, and feedback control of a still more precise flow rate can be 
performed by sending this detecting signal to a controller 8. 

[001 1] It is equipped with the wafer 7 which should be washed on the supporter material in a cleaning tank 1 (not 
shown), and it is held. The drug solution which was filled up with the drug solution for washing to the limit, and it 
overflowed in the cleaning tank 1 is held in the overflow tub 2. After circulating through the drug solution in the 
overflow tub 2 like an arrow head A with a pump 4 and filtering it with a filter 6, it is supplied in a tub like [ pars 
basilaris ossis occipitalis / of a cleaning tank 1 ] an arrow head B. The supply flow rate in this case is not fixed, 
for example, is changed like the after-mentioned by actuation control of a pump 4. Thereby, the drug solution 
velocity distribution in a cleaning tank 1 changes. In this case, the drug solution supplied from the pars basilaris 
ossis occipitalis of a cleaning tank 1 by the on-off control of the valve (not shown) prepared on the drug solution 
piping 3 may be made to turn on and off intermittently, and a velocity distribution may be changed. 
[0012] The wafer 7 after the washing processing by such drug solution is further washed by ultrapure water for 
the drug solution clearance on the front face of a wafer. The configuration of the washing processor by such 
ultrapure water is shown in drawing 2 . It is equipped like the example of drawing 1 on the supporter material 
which a wafer 7 does not illustrate inside a cleaning tank 1. The pure-water piping 15 is connected to the pars 
basilaris ossis occipitalis of a cleaning tank 1, and the ultrapure water sent like an arrow head C from the utility 
side is supplied to the interior of a tub from the pars basilaris ossis occipitalis of a cleaning tank 1 like an arrow 
head B. The overflowing ultrapure water is discharged outside from the drain pan (not shown) prepared in the 
bottom of the washing layer 1. A flow control valve 10 is formed on the pure-water charging line 15. By being 
detected by the flowmeter 12 of the measurement type outside tubing, or a format suitable in addition to this, a 
detecting signal is sent to a controller 8, and adjusts the opening of a control valve 10 based on this detection 
result, and, as for the ultrapure water flow rate which flows piping 15, feedback control of a flow rate is 
performed. 

[0013] Also in washing by this ultrapure water, the rate of flow in a tub is changed by the intermittent on-off 
control of flow rate change or ultrapure water supply, without seting a velocity distribution constant. 
[0014] In this case, the progress situation of washing processing can detect the resistivity of the ultrapure water 
in a cleaning tank 1 with a ohm-meter 1 1 , and can know it by acting as the monitor of the amount of drug 
solutions in ultrapure water. The graph of such a specific resistance value change is shown in drawing 4 . An axis 
of abscissa expresses time amount and an axis of ordinate expresses resistivity. It is put into a wafer in a 
cleaning tank by time amount t1, and is taken out by time amount t2. Immediately after the wafer charge, since 
the drug solution adhering to a wafer melts into pure water, resistivity falls rapidly, while being washed, the drug 
solution concentration in pure water decreases gradually, and resistivity increases, and it recovers to the value 
of the ultrapure water before the wafer charge gradually. A wafer will be taken out if it recovers to the value of 
predetermined resistivity. 

[0015] Prawing 3 is the timing diagram of supply control of the penetrant remover (a drug solution or pure water) 
in wafer washing processing. The graph of a is a timing diagram concerning the conventional technique, and the 
graph of b and c is the timing diagram of the timing control of turning on and off concerning this invention, and 
control of flow, respectively. 

[0016] As shown in Graph a, in the conventional case, the penetrant remover of an aperture (ON) and constant 
flow is supplied for the bulb prepared on the penetrant remover charging line, and it throws in a wafer (time 
amount t1). A bulb is closed for a wafer ejection (time amount t2) and after that after washing processing 
termination by the uniform rate-of-flow part blanket-like voice by penetrant remover supply of constant flow 
(OFF). 
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[0017] On the other hand, in the on-off timing control concerning this invention, as shown in Graph b, ON/OFF 
of a bulb is intermittently repeated during wafer washing. In this case, the time interval of turning on and off is 
changed within fixed limits. The time amount by which a velocity distribution is stabilized from Bulb ON is 
computed from the tub volume and a flow rate. The timing made to turn off from ON needs to be beyond this 
time amount. Usually, this is set up as a parameter. After turning off a bulb, a velocity distribution will turn ON a 
bulb again by penetrant remover supply into a tub stopping, by the time the turbulence rate of flow stands it still. 
Since washing processing effectiveness will be in the lowest condition if a fluid stands it still, this is for returning 
the rate of flow before this event. This time amount is set as the controller as a parameter from the simulation 
by the computer. In the case where a velocity distribution changes with the time of a design the case where 
viscosity changes with time, and for a processing lot, the timing of the above-mentioned turning on and off is 
corrected if needed. Thus, the velocity distribution in a cleaning tank changes by turning penetrant remover 
supply on and off intermittently, and controlling the timing during washing processing. 

[0018] Moreover, in the wafer washing approach by this invention, a penetrant remover supply flow rate changes 
like for example, the graph c. Thus, the approach of preparing a control valve and adjusting the opening on a 
penetrant remover charging line as an approach of changing a flow rate, the approach of controlling the actuation 
time amount of the on-off valve on piping, the approach of controlling the stroke number of a quantum stroke 
pump, the approach branch piping to plurality, and prepare a bulb on each branch pipe, and the flow of 
[ approach ] is controlled by selection of the number of bulbs of an open condition can be enforced. Thus, the 
velocity distribution in a cleaning tank changes by changing a penetrant remover supply flow rate during washing 
processing. 

[0019] Drawing 5 shows the example of the velocity distribution in the cleaning tank 1 by simulation. It is 
equipped with a wafer 7 on the supporter material 14, and a penetrant remover is supplied to the interior like an 
arrow head B from supply pipe 1a of the pars basilaris ossis occipitalis of a cleaning tank 1. G shows the flow of 
overflow out of a tub. F shows the eddy part by the convection current. Moreover, E shows the location where 
stagnation (stagnation) tends to take place. Thus, according to this invention, the velocity distribution searched 
for by simulation changes with the on-off timing control or control of flow of an arrow head B during washing 
processing. Therefore, the magnitude and the location of the stagnation part E and the eddy part F change, and 
a wafer side is efficiently washed by homogeneity. 
[0020] 

[Effect of the Invention] Without passing the penetrant remover of a large quantity like before, since the wafer 
side which should be washed during the washing processing by the drug solution or ultrapure water, and the 
velocity distribution of the circumference of it change in the wafer washing approach concerning this invention 
as explained above, poor washing of a stagnation part and the difference of washing processing progress extent 
by the size of the rate of flow are canceled, the dependability of detergency improves, and washing processing of 
the wafer side is carried out efficiently at homogeneity. 

[0021] Moreover, since electric control can perform the on-off control and flow control of a bulb for velocity- 
distribution change, without exchanging hardware, the rate-of-flow distribution control can be performed 
efficiently, compaction of the washing processing time is achieved, and its throughput improves. 



[Translation done.] 



http://www4.ipdl. inpit.go.jp/cgi-bin/tran_web_cgi_ejje 



2007/06/11 



JP,06-252117,A [DESCRIPTION OF DRAWINGS] 



1/1 ^— V 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram of the washing station by the drug solution processing concerning the 
example of this invention. 

[Drawing 2] It is the block diagram of the washing station by the pure water concerning the example of this 
invention. 

[Drawing 3] It is the explanatory view of the timing chart of penetrant remover supply. 
[Drawing 4] It is the graph of the resistivity curve of a penetrant remover. 

[Drawing 5] It is the explanatory view of the velocity distribution in the cleaning tank by simulation. 
[Description of Notations] 

1 [ — A pump, 7 / — A wafer, 8 / — A controller, 10 / — Control valve. ] — A cleaning tank, 2 — An overflow 
tub, 3 — Drug solution piping, 4 
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